Alpha 1-adrenergic stimulation of rat myocardial cells increases protein synthesis.
The effects of adrenergic stimulation on the rates of protein synthesis, degradation, and accumulation were examined in primary cultures of neonatal rat heart cells. Treatment of myocardial cells with norepinephrine increased total cellular protein content and the rate of incorporation of radiolabeled tyrosine into trichloroacetic acid insoluble protein. alpha 1-Adrenergic, but not alpha 2- or beta-adrenergic blockade, inhibited these norepinephrine induced increases. The rate of protein synthesis estimated from the kinetics of equilibrium labeling and from combined equilibrium and pulse labeling was increased by norepinephrine stimulation, whereas protein degradation estimated by release of previously incorporated radiolabeled tyrosine or in pulse-chase experiments was unaffected. To determine whether alpha 1-adrenergic stimulation produced similar effects on the turnover of myofibrillar proteins, rates of synthesis and degradation were estimated for a myofibrillar-enriched protein fraction and for myosin heavy chain and actin. Norepinephrine treatment produced increases in the synthesis of myofibrillar protein without significantly altering degradation rates. These experiments suggest that alpha 1-adrenergic stimulation increases myocardial cell protein content by accelerating protein synthesis.